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MI IlI/MIK 12A REENTRY VEHICLE

CARBON/CARBON NOSETIP PRODUCTION PROGRAM

CRITICAL ITEM CONI.<OL PLN

1.0 INTRODUCTION

1. 1 PURPOS'

The purpose of this document is to provide SA>MSO with Avco's current: plan

for critical item control and subsequent monitoring of the manufacturing

processes in production of the Mark 12A Carbon/Carbon nosetip.

1.2 DEFINITION

MIL-STD-1543, Reliability Program Requirements for Space and Missile Systuims,

defines a "critical item" as one which meets any of a number of criteria

specified therein. Several of these criteria are applicable to the Mark 12A.

Nosetip Program:

"A failure of the item would critically affect system opera-

tion or cause the system to not achieve specified objectives."

"The item is a single-point failure."

"The item is difficult to procure and/or manufacture relative

to state-of-the-art techniques." --"-- --. .F.r ----------...
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1.2 DEFINITION (Cont'd)

The Critical Item of this program in the end-itcm; the Nosetip, Carbon/Carbon,

Part No. 7731107-1. It is bonded assembly comprised of three components:

a. Shell, Nose, Forward Section, P/N 7731108-1. Machined

7075-T73 aluminum. This element has the attaching

threads for the nosetip assembly. Manufactured at

Avco/SD.

b. Shield, Nose, P/N 7731109-1. A 2-D Carbon/Phenolic

fairing betwcen the nosetip billet and the reentry

vehicle. Purchased by Avco from laveg Industries,

Santa Fe Springs, California.

c. Nosetip, P/N 7731110-1, 3-D Carbon/Carbon machined

billet. Manufactured by Avco and sent to General

Electric Company, Reentry Systems Division (RESD),

Philadelphia, PA for densification process. Returned

to Avco for assembly into end-item and final machining.

1.3 SCOPE

This document has been prepared in compliance with the requirements of Data

Item Description DI-R-30511 and is submitted in accordance with CDRL Item

042A2. It identifies the organizations and personnel responsible for manag-

ing and implementing critical item control at Avco and General Electric

Company/RESD; it provides an expanded Critical Items Matrix (Table 1) cover-

ing all three components of the final assembly.

-2-
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a. Nosetip, Carbo/C;rbon Nosetip A=;sy Noet ip Nose Shield 'No.;, Shell

b. 7731107 7731114 773110 773 1 '9 773".0

c. AvLo/SD Avco/SD Avco/G1 Haveg Ind. Avco/SD

d. Configuration Item -

e. Single Point Failuv:e Difficult Critical. Processes--- t

a. Description

b. Drawing Nunber

c. Manufacturer(s)

d. Configuration Item in which Critical Item is incorporated

e. Characteristics that make the Item Critical

Table 1: CRITICAL ITEMS MYTRIX (Ref. Item 3, DI-R-3051)

I. -3-
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1.3 SCOPE (Cont'd)

Manufacturing services performed by Hlaveg Industries and General Elecctric'R!E"D

are previously qualified processes for which tight controls have been developed

and documented as indicated in Table 2 and these processes will continue to

be monitored by these suppliers and the AVCO Quality Assurance dp-rt.cnts.

The existing cortrols and processes are adequately docu!:,entcd, th-

Sucont:': Cmi.. - C-:'. i'ls will not be required from these

suppliers.

1.4 CONTRACTOR & SUBCONTRACTOR OWC ANIZATIONS

Avco Syste-:s Division was awarded the 'X 12A Carbon/Carbon Nosetip contract :n

the basis of its proven technological and pruduction capability in Fine-Weave

Pierced Fabric (FWPF) Carbon/Carbocn Nosetips. Avco in turn has awarded the

subcontract for the densification, or high-pressure impregnationcavloonizaticn

(IiPIC) of the processing billets to General Electric Cotmpany/Reentry Systems

Division, Philadelphia, PA, based on its prior qualification and extensive

experience in applying this process.

The personnel responsible for control of the Carbon/Carbon Nosetip production

are the pro;r:n office organizations at Avco System's Division, and at G/ S

Overall responsibility for the Carbon/Carbon No:retip Program at Avco is held

by Mr. D. J. McQueen.

-4-



1.5 CRITICAL ITLEM DLTi14I'ATiON (Reference Itemn 2, DI-R-30511)

In dctermination of the Critical Item of the !2 12A Carbon/Carbon ,'losetip

Program, the criteria of NIL-STD-1543 were reviewed. Applicable descriptions

selected were:

a) "A failure of the item would critically affect syste:.i

operation or cause the system to not achieve specified

objectives,"

b) "The item is a single-point failure,"

c) "The item is difficult to procure and/or manufacture..."

The end-item (Nosetip, Carbon/Carbon, P/N 7731107-1) meets the above criteria

as well as some of the subassemibly processes such as the 3-D Fine-Weave

Pierced Fabric Preorm, the Nose Shield (P/N 7731109-1) and the ipre-natio

services of GE/RIESD. These processes are perfoned using qualified manufactur-

ing processes of components developed and flight-tested on previous SAISO

programs.

The selected ranufacturers (Avco Manufacturing Department, Haveg Industries

and GF,/RESD) were chosen for the reason stated above and through competitive

biddi-ng.

Procuremuent of componcnts/subassemblies at Avco is done in accordance with

Avco/Systems Division Policy and Procedures Manual, Section 5-8, Make or Buy

Policy and Procedures.

The i 12A Carbon/Carbon Nosetip is a previously qualified component of the

Minu tcman 111, .ark 12 Reentry Vehicle Program.



2 .0 ' .. ," ", , '" ' , ;! ''!

2. 1 PRODUCTIO:: YNAT::E;r

The fabrication and assembly of the ark 12A nosk.tips will be monitcred and

controlled by Avco's proven vc'a-ca.n'et tch:iclut. a::d based on a system

which comnplies with M.I.-STD-1.52. anufacturins g:a.unt is dirt'C tlv

a) Production feasibilitv assu-ssment.

b) Design and production engineurin:g, for producibilit

c) Production planning

d) Verification of -production readiness.

e) Development and application of tanufacturing methods.

f) Surveillance of production operalcions.

The Producibility Engineering Section of the >anufacturincg Engineerin., Dcprt-

ment has been assigncd responsibility for Mark 12A carbon-carbon noseti,

manufacturing planning and is applying engineering design and analysis

techniques to the planning and effective utilization of resources to ensure

a quality nosetip on schedule and at minimum cost.

Figures 2.1-1 and 2.1-2 describe the functions of Avco's Prod.ction Manage.e.'t

system. These functions are further detailed in Avco's Developmental Cperatincg

Manual, Avco Systems Division Policies and Procedures (Volum,.es 1 and 2), and

Avco's aterial and Enineering Control Manual.. Figure 2.1-3 shows the

details of our manufacturing documentation flow.

~- 6-
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2. 1 PRODUCTIO N NACG:-F,"I (Cont' d)

Coaipany policy and funct-ional responsibilities are defined in the Avco

Systems Division Policies and Procedures M"lanual. The specific procedures

applicable to the XK 12A CCN progr.ir are:

PrograM anagcmilt - Policy '57

- S('ti oil 5-20

Financial -axtment - Section 2-0

Quality Assurance - Policy "'169

Configuration Nanagenent - Section 6-9

Scheduling and Data Mana?.e:ent - Section 10-32

Failure Analysis Program - Section 9-1

Parts Control/fcliability - Section 9-1,6

All product co:,ponen ts/subasse,-blies will be produced/procured by the

Manufacturing, Department. All manufacturing effort will be monitored and

recorded by the Product Assurance Departmrnent. Table 2 provides the Critical

Ite;. Control Task matrix required by Item I of the Data Item Description.

Although only the finished nosetip is considered a critical item, Table 2

shows (for infornation purposes) the controlling documentation a.d r c,,onsi-

bility for each task involved in the production of a Carboi'Car 'ojc lipl

P/N 7731107-1.

2.2 FABRICATION CONTROL

All fabrication and asset'ibly operations of Avco/SD are performed to configura-

tion control drawings, specifications and Manufacturing/Product Assurance

Operations Sheets (N/PAOS) . Tie M/PAOS are the mechanism for converting the

I.I
p.-- .-_- ~
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2.2 FAB1RICATION CONTRO11L (Con t 'd)

drawing zaiid specification require-.ients into the form used by the indjvidUal,

machine operator, as.,;mblcr and/for inspector. These sheets, written by the

Manufacturing and Product Assurance departments, are a detailed stcri-by-s;tcp

set of illstr"Ict ions which tell the technician.

a) 4ata n(Iner str-ti!)

b) when to do it (sequence of operations),

c) where to do it (dopartment and facility to be used), anid

d) what to use (too].ing/material reciuiremenits).

M/PAOS assure that proper inspection operations are performed in sequence and

that all drawing, and specification characteristics are inspected prior to the

acceptanicc of the part. Each operator and/or inspector assig;ned to do a

specific task has all the required infornmation and is not required to resecarch

blueprints arid/or specifications for his portion of the total requiremenit.

The possibility of interpretational errors is eli-ninated and each part is

produced anid inspected in the saemanner every time.

In-process quality verification includes continual 7,aging by the operator,

aind qua IiL; oitrny a rovini- inspcc tor . "he first piece preocuced on

each shop prcduction order is Subjected Lo' "first picce inspection" by the

Quality Control depart-ment. Each component and subasnembly is assigned a

serial nuinher, its configuration identified anid a record maintained as each

order is processed.

Required changes in parts and assemblies are documented by the Design

Engineering Group throug~h Avco Engineering Changes CE. C.). The Manufactur-

Ing Fniieeriag Grouip transfers this information to an Operation Change

Notice-Rework Operation Sheet for use in manufacturing.

-13-
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2.2 FABIWI-ATIO:: CONTROL (Corit'd)

Close coordination with the Quality Assurance Group is maintained by issu-

ance of Co:figuration Record Cards by th) Production Control Group. This

document records how an itein is inspected and stored or shipped. Any

hardware discrepancies fro: the .:-arufacturing docu::untation is noted by

Quality Assurance. Disposition of discrepanc ies is .'ade by the co-ni::ant

2.3 COFIGURATIO', CO:;TROL

The organization and orderly flow of Avco's longstanding Configuratioi. Control

System assures complete overview, and control of the Nosetip dc-sign baselinc.

Specific CCNT configuration management direction is imposed on the line

departments by the Pro-r-m Man:;r throu:;h project directives prepared and

released in accordance with AVCO/ISD Policy and Procedure 10-5.

The Configuration Manager, with delegated authority to act for the programn

manager, is SA.SO's single point of contact for all matters concerning con-

figuration management. lie is responsible for monitoring all line departments

for compliance with the configuration manage'cnt requirements of the program

and proviIcs detailed progra-n direction for i-plementil,; this taL:', 'e I :a S

final approval authority with rc-ard to the necessi.-', effectivi'v, and

classification for all Avco proposed changes. No change is released or

submitted to SA.!SO without the signature approval of the Configuration

Manager. Changes to released documentation are implemented by an Engineering

Change (EC) or Specification Change Notice 'SCN, . These are coordinated,

signed-off and released in the same manner as are drawings and specifications.

-14-
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2. 3 CON I1CUIATION CO>\TIZOL (Cont'd)

Step- by-: .top detnils of this procedure are specified in A "co's "'Enginering

Docuinentaition Hlandbook". After the Nosetip specification is approved by

BMO, any change vill require BMO's appr oval prior to inplern entation.

Avco inpose s the t:amet configuration control requirements describc:d

above on all subcontracts.

2. 3. 1I Dcailcd, .yn.m s to 1tcn 4, I)-11-30511 - Critical Item Ca)ntrl

During an)d After M;InufacturC.

Date Ctodin,'

Not applicable. Quality As surance Configuration Reco rd Cards will show the

dates of every in-process and final inspection of each nosetip assembly.

Trac cability

A Qualify Assurance( control number will be assigned each component of the

nosetip as Wembly for identi fication purposes through fabrication. An Air

Force 7-dip:it .erdyl nOO21,r will hc assigncd v'ach crmiplt ed end-item.

-15-
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2.3 CONFIGL' -ATION CONTROL (Cont'd)

Assewb lv Technicues

Avco is uniquely qualified to produce the Mark 12A Carbon/Carbon Nosetip.

We were the first to develop and apply carbon/carbon materials to rocnry

vehicle nosetips and are also the develcpers )f the Fine Weave Pierced

Fabric billets for high tc.pmrature aD1.,c,',,.

Sophisticated equipment such as the Fabric Piercer and Nosetip Dondi:'g

Fixture automate these painstaking proccsses and eliminatc skillel-

operator techniques.

Manufacturing/Product Assurnnce Operation Sheets detail every manufacturing

and inspection task for each component.'2sse-.blv.

Extonded Accent-nce Test Re uirere.ts

The Detailed Equipment Test Plan - NDE and Destructuve Test Plan, Avco

Document AVSD-0114-80-CR, 4 Anril 190 (.t0 il.; all levclr of ME, I)A ("C \Y'

end-item and process equipment testing and acceptance.

Subcontractor/M:anufacturer Controls

Both subcontractors/manufacturers on the >-!ark !A C'CNT program have becn

qualified by cheir work on previous aerospace programs. Their detailed manu-

facturing process documents have been reviewed and approved by Avco's

Manufacturing and Product Assurance department engineers. Both G.E. and

Haveg, Inc., will provide Avco with manufacturing history software for each

lot shipped.

-1 6-
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2.3 CONFIGU1EATION CONTROL (Cont'd)

I.n2.locs Controls

M/PAOS provide mandatory inspections throughout the fabrication processcs.

Figure 2.3-1 show:s in-process inspection with res-pect to the related 11..1-L,--

facturing tasks.

Special !andlin .

Controlled by M!PAOS. I.Thitc-glove handling specified for carbon/carbon

components to minimize human acids/salts contamination.

A special plywood shipping container designed to Y.IL-P-9024 with inter-

changeablfe foam plastic inserts will be used to transport/store the

rigidized preforms, densified billets and finished nosetips.

Storanenui-re:arj'.t+

See above. All metal parts are protected with corrosion preventive :naterials/

processes. Finished, accepted end-items will be placed in heat-sealed plastic

bags and packed into confor.mal cavities (5) of shipping container foam-plastic

insert.

2.4 QUALITY AS..2-. .. ',\XG.'ZNT

Avco's existing Quality System has been developed in accordance with SAYSO

STD-73-5B, MIL-Q-985SA, MIL-C-45662, MIL-STD-1520 and MIL-I-6870.

The Avco Quality System is constantly monitored by the resident DCAS. In

addition, periodic reviews are performed by various contracting agencies.

The most recent review was the Selected Products Quality Review (SPQR) in

October of 1976. The results of this review confirmed that Avco's Quality

-17-
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2.4 QUALITY ASSUR.NCE .(otd)

Assurance procedures were implemented to ensure product performance in

accordance with contract requirements. Successful programs such as

Minut:n.nn .. ark 11, RVTO, ABC, PAVE PEPPER, PTP, RSLP and recently, TD'.' and

T-REP are further evidence of the competency and excellence of Avco's

Pr 'd::ctr A: st' '2:'.';C,- I rt:. t znd Q'L t',  S\'

The Avco Product Assurance Departnv.ent has the responsibility and authority

to assure company management and its custo-mer- that all Avco products arc

in accordance- with or cxceed contractual quality require'erts.

Figures 2.4-1 and 2.4-2 are flow charts depictiiig rateri;l fiew for pur-

chased items and Avco manufactured items respctixel'. Figure 2.4-3 is the

Inspection and Process Flow Chart for the "ar> 12. CC:;T and lists the con-

trolling operations sheets and Qua]ity Assurance -cest Procedures (QATP)

applicablc to each coponcnt/subasscmbly.

2.4.1 Prormn Fncineer

The primary responsibility for the implementation of Product Assurance for

the Mark 12A Nosetip Pro-r-m rests with the ?rcKr ---,ineer, "r. Robert Call.

He has the delegated authority to direct and coordinate all of the ele:-ents

defined in the body of this plan. lie will maintain a communications network

between the Program Manager and cognizant elements within the Avco organiza-

tion, as well as provide an effective quality cost m'.aacment procrna.

. -'9-
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3.0 PROIUCr FAIR!CTION

This section provides a brief de.;cription of the fabrication and processing

methods to 1,e used by Avco for p'_oduction of the 3-D Carbon/Carbou not{'s

for Xark 1?A reentry vehicles.

program. 'e were the first to dc.velop and apply carbon-carbon m'teriah. to

reentry vehicle nosetips and have remained continuously active in tis area

of materials and fabrication technology.

3.1 FWPF CK\RBON/GAR.,0O: BILLET FAI.RTCATICU: <Reference Figure 3.1-1)

Seven-inch squares of Graphite Piber Fabric are loaded into the se:,:i-automaci.

piercing fixture where they are pierced by steel rods and compacted until a

specified height of stack is reached. The resulting coi.;pacted stack (with

steel rods in place) is then transferred to a restraining device '.here the

steel rods are renmovcd one-by-one and replaced by Graphite Fiber !ods.

1?.nufacturing/Product Assurance Operations Sheets (M/PAOS) detail each step

and associated ins'ection.

The graphite yarn used to ianufacture the woven fabric (1000-filam:,ent yarn)

and the pultruded rods (3000-filament yarn) is produced in accordance with

specification MIL-Y-87125 - Yarn, Graphite, 1000/3000 Filaments. The fabric

is produced in accordance with specification N1L-P-87121 - Fabric, Graphite

Fiber. The rods are manufactured in accordance with specification NIL-R-87120;

Rods, Pultruded, Graphite Fiber, Reinforced Processing Of. Each lot of the

above items produced is subjected to acceptance testing as required by the

spec ificat ions.

~-23-
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3.0 PRI)PUC' FAI3roCATrm; (Cont'd)

3.1 FIRI' CR13ON~/C_'P.'ON BILLLT FAbRIG\%TIO:' (Reference Figuire 3.1-1) (Cont'd)

When all the steel rod!s have been replaced by graphite rods, the preform is

submcr~ed in coal-tar pitch at 50001F. After a specified time, it i r~mve

0
and drained, placed into a carboniz~ing kiln and heat-treated to 1200O F in

.-

graphitiz.(d at 47000

Tile coal-tar pitchi used in the rigidization process is procured znnd in'.pect il

to MIL-P-87l24 - Pitcl-, Coal-tz-r. The method complies with >IL-P-87122;

Preior-:, Rigidized of Graphite Fiber; 3-1) Fine-Weave Pierced Fnbric, Processi:'

of.

After cooling-, the rigidized prefor:. is machined into four nosetip pre-for-m!;

to be inspected for conforr~annoe with MIL-r-S7123. Tests include radioactive
gaging for density -. adient, radiographic inspection for missing yarns.

x, y and z spacing, voids and/or high density inclusions.

3.2 PREFOYI- DENS11FICATICN

The rig;idi.zC4 pre1:>rmn!; are. t'nen, shipped to Gene ral Electric C~vRet'

Systems Division, Philadelpia, PA for dcnsificaition i,' accordance with MIL-P-87li9;

Preformd Dens ificaCi on, Hiigh Pressure, Rigaidized Graphite Fiber, 3-D Fine-Veave

Orthogonal, Process-ing 0O:. Basically, this process consists of a high pressure

impregniation-carbe~niz-ation (IIIP!C) and a Subsequent graphi cizat ion. Coal1- Car

pitch (MIL-P-87124) is used as the matrix precursor. This process yields the

carbon-carbon billets which comply with specification S- 133-1 104 - Material

Specification for Three-Diiaensional Carbon /Carbon Billet, and drawing 7731112-

Billet, Carbon/Carbon.



3 .2 I.RL OII D",'i.-\11C IO. (Cont' d)

(',;s d l d de:: I ficeatio: ','cos, dcscription ("-!,I?A-lOf0), 7:,l thL" '

assurance plan, have been approved by Avco. Process certification tests per

MIL-I'-87119 will be performed by GE, and witnessed by Avco. C1arz1cterizate.'n

test.; per that specification conducted by Avco will be used to complete the

deter:.ination of process adequacy. Since precise control of LtiperaLure I.-n!

pressure during lPIC are critical, certification will be provi.dcd by GE th;a the

on the ind\ividual production itters are done partly at GE; the ro-,iaining to.:ts,

requiring specinl cquip::'ent, are perfon-'d at Avco. Avco will :l.:emo:ut ,'n- V

surveillance at CE for the firsr ceveral ::!onths of billet production. S u'e

quentlv, GE will submit conic: of the billet densification history data for li

production cycles.

On receipt at Avco/SD, the dcnsified billets will be subjected to Quality

Assuranec and production control procedures and then rough-machined to the

configuration of drawin. 7731110. The billets are then stored until required

for bonding and final machining.

3.3 2-D CARBON-PlIENOLIC NOSE SHIELD

The carbon-phenolic collar, -fabricated from filled, phenolic resin-i.pregnted

carbon fabrics,is procured fr-om a qualified subcontractor in te machined-t--

configuration condition, and is in compliance with the requirements of spci-

fication S-9330-1-0011-1; Thermal Shields, Carbon-Phenolic, For the Mark 12A

Reentry Vehicle; 5 DCcemberi 1978. The billet fronn which the collar is

machincd is per dreawing 7731111; Billet, Carbon-Phenolic.

In-process and production itcrm quality assurance testing, and production control

processing are as shown in Figure 2.4-3. Avco will implement periodic on-siLt
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quality ats;urance innpcctioas. The machined 2-D carbon phunolic collar,

illustrated in Figure 3.3-1, is pcr drawing 7731109 - Shield, Nose.

3.4 MLACII!NED SUBSTRUCTURE

The substructure is machined from a 7075-T73 alumninum billet, and ccnforms

to drawin3 7731108 - Shell, Nose, For.ard Section. The retainer dis;c used with

accordnce with drawing 7731113 - Disc., Retiner.

3.5 ASS2IBLY & BONDING OF MACIIINLD COMPONENTS

Manufacturing will draw from the storage area only components that have been

inspCCLed and approved by the*Qality Control S"ection. Components will be

kitted into convenient lot sizes to represent: the number that is sch'2ulcd for

bonding in the assembly area. When all records and paper-work have been verified

by Quality Control, the bonding operations will proceed.

The criticality of bond uniformity and bondline tolerances, and of the con-

centricity of the nosetip with respect to the collar and substructure, neces-

sitate the validation of the bonding fixturt to verify the tooling concept, and

the qualificaion of the 1ondiiag process and the operators. A stainless st.l

Mockup 0-1 nosetip) components :i be usd to Verifv the quality of the as:L-.:

nosetip as controlled by the fixture. A lucite model of the nosetip will be usod

to assure that the bonding materi.il is distributed uniformly over all of the

mating surfaces. Following validation, the bonding fixture will permit semi-

skilled operators to produce first-quality assemblies.
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3.5 ASSEMBLY & ON DI NG OF' MACUINED COMPOENTS (Cont'd)

The three components will be pre-fitted in the bonding fixture. Following

approval by Q.A. of the prefit, the assembly will be disassembled, adhesive

applied to all mating surfaces and the u'Lits re-installed into the bonding

fixture in the identical sequence as the prefit and clamping pressure applied.

The conpletely secured and 1,orded s '.'!v will 1. c!r-'! for o-.-c ':r ,::-

200 + 1001,. Following cool-down, the bonded assembly will be removed from

the fixture and the tooling recycled while the bonded assembly (P/N 773111A-I)

becomes available for final machining.

All requirei.ncnts pertaining to preparation of the surfaces for bonding, and

for qualification of the F-%934 adhesive, are contained in specification

S0060-02-0004-E; Bonding Thermal Shields with EA934.

The non-bonded surfaces of the alviminun are chcmical film treated per

MIL-C-5541, Class 3 (except for the 0.500-20 UNF2B thread). The 2'.-5 Acme

thread is coated with solid film lubricant (0.0002-0.0005 inch) per

NIL-L-23398, and m.eets Section 5.4.4.2 of MIL-STD-]56S.

3.6 FINAL :'.ACHINING OF NOSETIP ASSEM.!BLY

The bonded and cured assemblies, consisting of a carbon-carbon tip, carbon

phenolic collar and aluminum structure which have satisfied all dimensional

and test requirements will be routed to the machine shop for final machining.

Contamination protection will be observed during all handling and machining

operations.
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3. 6 FVJNAJ, M.A CiIRIING; (-)y 1TIPAS]N!lL (uLd

lathe on d the cair bon /p;honilic col lar 1 ill. c illed flu ,A2 to the aluniniiu u

Structure, and the tip w.ill be: coutour-nm-lzchiuicd. Finally, the a~cn~

Will bc Cleaned, ill (-(eI, ,c riali '('(l, In)+cd Ii( l .II stiorcd ill pr' ot cl ve

C011lt i ners for I 1me
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EXTERNAL DISTI)IBITTION

Departnient of thc Air Force
Ballistic Missile Office
Norton Air Force Base
San Blernardino, CA 92"109
Atte.ntion: MNBI1 (1 Copy)

Dcparinnct of the Air Force
Ballistic Missile Office

Norton Air Force Base

Attention: MNCA-1 (Letter only)

Depa rtnent of the Air Force
Ballistic Missile Office

Norton Air Force Base
San Bernardin o, CA 92409
Attention': MNNIR (1 Copy)

TRW Systems (CA l)M)
P.O. Box 13,10
Norton AFB, CA 92409 (1 Copy)

DCAS R]csidency

201 Lovell Street
Wilming ton, MA 01887
Attention: DCRF -G]3CB-B3 (1 Copy)
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